We report the synthesis of MnO 2−δ microspheres using hydrothermal and conventional chemical reaction methods. The microspheres of MnO 2−δ consist of nanowires having a diameter of 20-50 nm and a length of 2-8 µ m. The value of the oxygen vacancy δ estimated from the x-ray photoelectron spectrum (XPS) is 0.3. The magnetization versus temperature curve indicates a magnetic transition at about 13 K. It is found that a parasitic ferromagnetic component is imposed on the antiferromagnetic structure of MnO 2−δ , which might result from distortion of the lattice structure due to oxygen vacancies.
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The possibility of controlling the structure and the chemical composition of materials at the nanoscale level is of great interest for both basic science and technological applications.
In particular, one dimensional(1-D) nanometric structures of oxides have attracted intensive attention [1] [2] [3] [4] . For example MnO 2 has distinctive properties which have enabled its use as catalysts, ion-sieves, and electrode materials [5] [6] [7] . Both α-and γ-MnO 2 are poential candidates for cathodes and catalysts in Li/MnO 2 batteries [5] . They can be converted into Li 1−x Mn 2 O 4 cathode by electrochemical Li + intercalation, in which Li + was inserted or extracted during the charging or discharge process. MnO 2 nanowires are of great interest due to that their morphology simultaneously minimize the distance over which Li + must diffuse during the discharge and charging processes [8] . This may provide the opportunity to determine the theoretical operating limits of a Lithium battery as the 1-D nanowire is the smallest structure for the efficient electron transport. MnO 2 nanowires or nanostructure materials also contain much highly surface area which may become more ideal host materials for the insertion and extraction of lithium ions and chemical reactions. Therefore, well defined 1-D nanostructures appear as a much better candidate for studies on the spaceconfined transport phenomena as well as applications. Considerable effort has been made to prepare bulky or nanocrystalline MnO 2 with different structures [9] [10] [11] [12] . Recently, single crystal MnO 2 nanowires have been synthesized using a hydrothermal method [13] . MnO 2 also possesses an interesting magnetic structure [14] [15] [16] [17] . Up to now, very few investigations on the magnetic properties of nano-sized Mn-oxides have been reported. In this letter, we report the synthesis of microspheres of MnO 2−δ consisting of nanowires. The microspheres were prepared using both hydrothermal and room temperature chemical reaction methods.
The structure, morphology, composition and magnetic properties of the Mn-oxide microspheres were studied using x-ray diffraction(XRD), scanning electron microscopy(SEM), transmission electron microscopy(TEM), magnetic measurements and x-ray photoelectron spectroscopy(XPS).
The materials synthesized here were prepared by oxidation of hydrated manganese • for 12 h. Another half of the solution was kept at room temperature in air for 6 h. After the reaction, the resulting black solid from each solution was filtered and washed with distilled water and acetone several times, then dried at 60
• C for 24 h. X-ray diffraction (XRD) using Cu-K α radiation shows the material to be single phase, α-MnO 2 . The magnetization curves of the samples were measured using a SQUID magnetometer in a field of up to 6 T from 1.5 K to 300 K. The morphology was studied using SEM(JEOL-6340F) and TEM. X-ray photoelectron spectra were collected using a "KRATOS" model AXIS 165 XPS spectrometer with a Mg source and an Al monochrometer. Fig. 1(b) ) shows much broader, and less intensive peaks, due to its smaller grain size and the many crystal defects. There are some changes in the relative peak intensities in Fig.   1 (b), suggesting a preferred orientation among the Mn-oxide grains. The mean size of the particles ( Fig. 1(a) ) is about 40 nm as determined by the Scherrer formula using the width of the [211] peak from Fig. 1 (a) , and was further confirmed by SEM and TEM imaging (Fig.   2 ). kink is observed at about 13 K in Fig. 4 (a) and (b), corresponding to the Néel magnetic transition temperature T N . This temperature is lower than that of a MnO 2 single crystal [17] T N =24.5 K, which is due to the small grain size effect [19] . The kink as well as the difference between the ZFC and FC curves becomes smaller as the applied magnetic field increases. The inset in Fig. 4 (a) shows the ZFC and FC curves of the sample prepared at room temperature. A similar phenomenon is observed, except that the transition peaks are much broader and the magnetization value is higher which may be due to more defects and a larger distortion in this sample. 
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